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(57) Abstract: 

PURPOSE: To improve the luminous efficiency and 
brightness and enable a clear color luminescent display 
by directly observing the luminescence by the excitation 
of a phosphor film through each pair of discharge 
keeping electrodes, an insulating layer, and a glass base 
each of which is transparent on the opposite side without 
passing through the phosphor film. 

CONSTITUTION: An electrode support base 11 is 
formed of a transparent glass base, and mutually 
adjacent discharge keeping electrodes of each pair of 
transparent discharge keeping electrodes on said base, 
for example, between 321 and 312, are shortcircuited by 
a thick metal material layer 33 such as gold Ag. When a 
voltage pulse is applied to the electrode drawing metal 
material layer 33, the discharge simultaneously occurs 
also in a read discharge cell related to the adjacent 
non-selected keeping discharge cell, but this read 
discharge is continued only in the selected keeping 
discharge cell to which the voltage pulse is applied. By 
the discharge of the selected keeping discharge cell, a 
phosphor 23 provided on a cover base 21 generates an 
excited color display light and directly exhibits a color 
display on the display observing surface of the 
transparent electrode support base 11. Hence, an 
observer can visually recognize a highly bright and clear 
color display. 
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Japanese-into-English Translation of JP Publication No. 2- 
148645 Published on June 7 , 1990 

SPECIFICATION 

1. Title of the Invention 
GAS DISCHARGE PANEL 

2. What is claimed is: 

(1) A gas discharge panel comprising: 

one pair of insulating substrates (11 and 22) opposed 
to each other with a gas discharge space interposed 
therebetween, at least one of the one pair of the insulating 
substrates (11 and 22) being transparent; 

a plurality of pairs of electrodes (31i and 32 j ) that 
are made of a transparent conductive film, each of which 
pairs is constituted of adjacent two of them, and which are 
arranged on the at least one transparent (11) of the pairs 
of insulating substrates located in a viewing side; and 

a plurality of write electrodes (15) formed on the 
plurality of pairs of electrodes (31i and 32 j ) with a 
transparent insulating film (14) interposed therebetween 
extending in directions intersecting with the plurality of 
pairs of discharge sustaining electrodes (31i and 32j), 

wherein adjacent two discharge sustaining electrodes 
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of respective adjacent two pairs of the discharge sustaining 
electrodes are connected by a metal substance layer (33) for 
electrode leads; a write discharge cell is formed at each of 
intersections between the write electrodes (15) and ones of 
the pairs of the discharge sustaining electrodes; a 
discharge sustaining cell is formed at an opposed position 
of a pair of discharge sustaining electrodes next to the 
write discharge cell; and a fluorescent substance film (23) 
is formed at positions on the other one (21) of the pair of 
insulating substrates located in a rear side, respectively 
corresponding to the discharge sustaining cells. 
(2) A gas discharge panel comprising: 

one pair of insulating substrates (11 and 22) opposed 
to each other with a gas discharge space interposed 
therebetween, at least one of the one pair of the insulating 
substrates (11 and 22) being transparent; 

a plurality of pairs of electrodes (31i and 32 j ) that 
are made of a transparent conductive film, each of which 
pairs is constituted of adjacent two of them, and which are 
arranged on the at least one transparent (11) of the pairs 
of insulating substrates located on a viewing side; and 

a plurality of write electrodes (15) formed on the 
other one (21) of the pair of insulating substrates located 
in a rear side in directions intersecting with the plurality 
of pairs of electrodes (31i and 32j), 
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wherein adjacent two electrodes of respective adjacent 
two pairs of the electrodes are connected by . a metal . 
substance layer (33) for electrode leads; a write discharge 
cell is formed at each of intersections between the write 
electrodes (15) and ones of the pairs of the discharge 
sustaining electrodes; a discharge sustaining cell is formed 
at an opposed position of a pair of discharge sustaining 
electrodes next to the write discharge cell; and a 
fluorescent substance film (23) is formed at positions on 
the other one (21) of the pair of insulating substrates, 
respectively corresponding to the discharge sustaining cells. 

3. Detailed Description of the Invention 
[Outline] 

The present invention relates to a gas discharge panel 
for color display which is combined with a fluorescent 
substance, used in a display device and so on, 

its object is to eliminate reduction in emission 
efficiency and brightness of a fluorescent substance film 
and uneven distribution of brightness caused by a film 
thickness with ease, and 

a gas discharge panel of the present invention 
comprises: one pair of insulating substrates opposed to each 
other with a gas discharge space interposed therebetween, a 
fluorescent substance film formed on one of the pair of 



-4- 



insulating substrates; a plurality of pairs of electrodes 
each of which pairs is constituted of adjacent two of them, 
and which are arranged on the other of the pairs of 
insulating substrates; and write electrodes formed on one of 
the pair of insulating substrates, wherein the other of the 
pairs of insulating substrates are made of a transparent 
substrate; the electrodes thereon are made of a transparent 
film; adjacent two electrodes of respective adjacent two 
pairs of the electrodes are connected by a metal substance 
layer for electrode leads; the pairs of electrode are used 
as pairs of discharge sustaining electrodes defining 
discharge sustained cells; and the write electrode intersect 
with the discharge sustaining electrodes, defining write 
discharge cells at the intersections, whereby color display 
light from the fluorescent substance is sensed by a viewer 
through the transparent substrate on which the electrodes 
are arranged. 

[Technical Field of the Invention] 

The present invention relates to improvement on a gas 
discharge panel used in a display device and others and 
particularly, to a gas discharge panel for color display 
which is combined with a fluorescent substance. 

There have been various kinds of gas discharge panels 
put into practical use which display characters and pictures 
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with the use of gas discharge emission: such as of an 
opposed electrode discharge type and a surface discharge 
type, in the latter of which discharge electrodes are only 
provided on one of a pair of substrates, wherein the gas 
discharge panels are further classified into two categories 
of a DC drive type and an AC drive type* Further, a gas 
discharge panel has also been proposed in which one of the 
above described gas discharge panels is combined with a 
fluorescent substance and the fluorescent substance is 
excited by ultraviolet emitted from the discharge, thereby 
performing a desired color emission display. 

Such a surface discharge type gas discharge panel 
which is combined with a fluorescent substance is 
advantageous for structural reasons, but the surface 
discharge type gas discharge panel has a nature such that 
brightness is too low to perform color display with the use 
of emission from the surface of a fluorescent substance film, 
which makes it impossible to obtain a sharp color display 
image. Therefore, there has been a need for a panel 
structure by which a sharp color display image of high 
brightness is achieved. 

[Prior Art] 

In FIG. 4, There is shown a conventional surface 
discharge type gas discharge panel for color display. The 
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panel comprises discharge sustaining electrodes 12 and 13 of 
a three layer structure extending longitudinal directions, 
including comb-like protrusions 12a, 13a, any adjacent two 
of the protrusions constituting a pair, are arranged on a 
lower side one 11 of a pair of glass substrates, which 
functions as an electrode support substrate, wherein 
discharge sustaining cells Sc are each formed by the come- 
like protrusions 12a and 13a that are adjacent and opposed 
to each other. 

Further, write electrodes (address electrodes) 15 and 
charge barrier strips 16 for preventing wall charge 
interference from occurring are arranged, in a laterally 
extending manner, above the discharge sustaining electrode 
pair 12 and 13 with an insulating film 14 made of, for 
example, a low melting glass interposed therebetween. Write 
discharge cells Wc are each formed at one (12 in case of the 
figure) of intersections between a write electrode 15 and a 
pair of discharge sustaining electrodes. A surface thin film, 
not shown, made of magnesium oxide (MgO) is formed on the 
write electrode 15 and the charge barrier strip 16. 

The other glass substrate 21 for a cover in the upper 
side, which is opposed to the electrode support substrate 11, 
comprises, on the inner surface thereof, a mesh-like cell 
layer 22 which defines a discharge sustaining cell 
determined between the come-like protrusions 12a and 13a of 
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the discharge sustaining electrodes 12 and 13. A fluorescent 
substance film 23 for color display is provided in areas 
enclosed by the cell layer 22. 

The electrode support substrate 11 and the cover 
substrate are 21, which are thus constructed, are gastight 
sealed along the peripheries thereof and the gas filled 
space is filled with a discharge gas, thus completing a gas 
discharge panel. 

In order to present color display, write discharge is 
generated in a selected write discharge cell, subsequently 
the discharge is transferred to the discharge sustaining 
cell Sc next to the selected write discharge cell and a 
corresponding fluorescent substance film 23 is partially 
excited by ultraviolet emitted from the sustained discharge, 
thereby enabling observation of color emission display 
through the surface of the cover substrate 21. 

It should be noted that if the write electrode 15 is 
disposed in the cover substrate 21 side of the above 
described surface discharge type, the gas discharge panel 
can be altered to an opposed electrode discharge type. 

[Problems to be Solved] 

In the above described conventional color display gas 
discharge panel, since the cover substrate 21 side on which 
a fluorescent substance film 23 is formed is a image 
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observing (viewing) surface, brightness is reduced and 
emission efficiency is deteriorated by attenuation of light 
emission in the fluorescent substance 23. Further, uneven 
distribution of brightness takes places due to a thickness 
variation of the fluorescent substance film 23. Therefore, a 
sharp color display image cannot be obtained and a problem 
has arisen. 

The present invention has been made in light of the 
above described conventional problem and it is an object of 
the present invention to provide a novel gas discharge panel 
for color light emission display in which reduction in 
brightness and emission efficiency, and a brightness uneven 
distribution caused by a thickness variation of the 
fluorescent substance film are eliminated. 

[Means to Solve the Problems] 

In order to achieve the object, the following 
constitution is adopted in the present invention: one 
substrate on which pairs of discharge sustaining electrodes 
are arranged is used as a viewing side, the one substrate 
being a transparent substrate, discharge sustaining 
electrodes are fabricated on the transparent substrate using 
a transparent conductive film, and adjacent two discharge 
sustaining electrodes of respective adjacent two pairs of 
the discharge sustaining electrodes are connected by a metal 
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substance layer for electrode leads. 
[Operation] 

As described above, since a substrate on which pairs 
of transparent discharge sustaining electrodes are arranged 
is used as a display observing surface, a viewer can 
directly recognize, through a visual sense, excited light 
emission from a fluorescent substance on the opposed side 
substrate when discharges occur between the pairs of 
transparent discharge sustaining electrodes, therefore 
emission efficiency and brightness are improved and color 
light emission display can be realized with sharpness. 

When a plurality of pairs of discharge sustaining 
electrodes are made of a transparent conductive film such as 
a film made of ITO (indium tin oxide), there arise 
inconveniences such that not only does an electrode 
resistance increase, but disconnection is apt to occur due 
to heat cycles in electrode formation. However, such 
problems can be solved by the presence of a metal substance 
layer for electrode leads connecting between adjacent two 
discharge sustaining electrodes of respective adjacent two 
pairs of the discharge sustaining electrodes. 

[Embodiment] 

Detailed description will be given of an embodiment of 
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the present invention using the accompanying drawings. 

FIG. 1 is a perspective view showing main portions of 
an electrode support substrate of an example in which the 
present invention is applied on a surface discharge type gas 
discharge panel, wherein equivalent parts to the 
conventional example of FIG. 4 are designated by the same 
marks . 

Different points of the example shown in FIG, 1 from 
the conventional example of FIG. 4 are in that the electrode 
support substrate 11 is a transparent glass substrate; a 
plurality of pairs of discharge sustaining electrodes 31i 
and 32 j, where i and j are respectively positive integers, 
are arranged on the electrode support substrate 11, the 
discharge sustaining electrodes 31i and 32 j being made of a 
transparent conductive film formed by a thin film forming 
technique using ITO (indium tin oxide) or the like; an 
insulating film 14 made of a transparent dielectric 
substance (for example, a low melting glass) is formed on 
the discharge sustaining electrodes 31i and 32j ; and in 
addition, a metal substance layer 33 constituted of a thick 
film made of gold (Au) or the like short-circuits between 
adjacent two transparent discharge sustaining electrodes, 
for example, 321 and 312 of respective adjacent two pairs of 
the transparent discharge sustaining electrodes 31i and 32j 
as shown in the figure. 
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The metal substance layer 33 is not only electrode 
leads for an external drive circuitry of two. discharge 
sustaining electrodes 321 and 312 which are short-circuited 
by electrical connection, but has a function to reduce 
resistance values of the electrodes and repair disconnection 
caused by heat cycles when the electrodes are fabricated. 

FIG. 2 is a sectional view showing main portions of a 
configuration in which the electrode support substrate 11 
with such a structure and the cover substrate 21 are 
arranged in an opposed manner with a gas discharge space 
interposed therebetween, wherein the electrode support 
substrate 11 is used as a viewing side, that is a display 
observing side. A numerical mark 17 indicates a surface thin 
film made of MgO or the like, which is formed on the write 
electrodes 15 and the charge barrier strips not shown. 

In such a panel configuration, a write discharge is 
generated in a write cell next to a selected discharge 
sustaining cell in order to generate discharge in the 
selected discharge sustaining cell similar to the 
conventional example. At this time, discharge is 
simultaneously generated in a write discharge cell 
associated with a non-selected discharge sustaining cell 
next to the metal substance layer 33 for an electrode lead 
since a voltage pulse is applied on the metal substance 
layer 33 for electrode leads, but the write discharge 
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continues in a selected discharge sustaining cell only to 
which a voltage pulse is applied. The fluorescent substance 
23 provided on the cover substrate 21 is excited by 
discharge in the selected discharge sustaining cell and 
emits color display light and a color display is directly 
presented on a display observing surface of the transparent 
electrode support 11. 

Accordingly, a viewer can visually recognize a highly 
bright, sharp color display. Incidentally. The non- 
transparent metal substance layer 33 and the write electrode 
15 exerts an action and effect to delineate a sharp display 
spot by screening the peripheral portion of the sustained 
discharge light flux. 

FIG. 3 is a sectional view showing an example in which 
the present invention is applied to an opposed electrode 
discharge type gas discharge panel. 

The panel is different from the surface discharge type 
gas discharge panel of FIG. 2 in that the write electrodes 
15 are located on the glass substrate 21 in the other side 
on which the fluorescent substance film 23 is formed, an 
insulating film 41 made of a dielectric substance is formed 
on the write electrodes 15 to cover and the fluorescent 
substance film 23 is further formed on the insulating film 
41. 

It should be noted that there are no alteration in 
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positions of projection of the write electrodes 15 and the 
fluorescent substance film 23 relative to the pairs of 
discharge sustaining electrodes 31i and 32j on the glass 
substrate 11 in the one side as compared with the surface 
discharge gas discharge panel of FIGs. 1 and 2. Further, in 
order to define unit discharge cells with more of 
reliability, cell layers 22 and 42 are provided on both of 
the glass substrates 11 and 21, which confine a write 
discharge cell and a discharge sustaining electrode cell, 
which constitute a pair, within a single gas space. 

Therefore, since color display light can directly be 
observed through a transparent glass substrate in one side 
of the gas discharge panel with such a configuration as well, 
a highly bright, sharp color display can be realized. 

[Effect of the Invention] 

As is apparent from the description above, in the 
configuration of a gas discharge panel according to the 
present invention, emission efficiency and brightness is 
improved and a sharp color light emission display is 
obtainable together with other effects, thus exerting great 
effects in practical aspect since light emission caused by 
excitation of a fluorescent substance can be viewed directly 
through the pairs of transparent discharge sustaining 
electrodes, the transparent insulating layer and the 
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transparent gas substrate while not viewing through the 
fluorescent substance film. 

4. Brief Description of the Drawings 

FIG. 1 is a perspective view showing main portions of 
configuration of electrodes on a glass substrate in one side 
of a surface discharge type gas discharge panel to which the 
present invention is applied. 

FIG. 2 is a sectional view showing main portions of 
the surface discharge type gas discharge panel of the 
present invention. 

FIG. 3 is a sectional view showing an opposed 
electrode discharge type gas discharge panel to which the 
present invention is applied. 

FIG. 4 is an exploded perspective view for 
illustrating main portions of a conventional surface 
discharge type gas discharge panel for color display. 

In FIGs. 1 to 3, 

11 indicates one of glass substrates; 

14 and 41 insulating films; 

15 write electrodes; 

21 the other of glass substrates; 

22 and 42 cell layers; 

23 a fluorescent film; 
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31i and 32 j discharge sustaining electrodes; 

31ia and 32j a comb-like protrusions; and 

33 a metal substance layer for electrode leads. 



11: electrode support substrate 
33: metal substance layer 

312 and 322: discharge sustaining electrodes 
323a and 313a: comb-like protrusions 




A perspective view showing main portions of electrode 
configuration in an electrode support substrate side 
according to the present invention* 



FIG. 1 



11: electrode support substrate 
14: insulating film 
15: write electrodes 
17: surface thin film 
21 : cover substrate 
22: cell layers 

23: fluorescent substance film 
33: metal substance layer 
display observing direction 




A sectional view showing main portions of a surface 
discharge type gas discharge panel of the present invention. 



FIG. 2 



11: glass substrate in one side 
14: insulating film 
15: write electrodes 
17: surface thin film 

21: glass substrate in the other side 

22 and 42: cell layers 

23: fluorescent substance film 

33: metal substance layer 




A sectional view showing main portions of an opposed 
electrode discharge type gas discharge panel of the present 
invention. 



FIG- 3 



11: electrode support substrate i k . „k 

16: charge barrier strips 

12 and 13: discharge sustaining electrodes 21 cover substrate 
12a and 13a: comb-like protrusions 22: cell layer 

14: insulating film 9 o 

23 fluorescent substance fil, 

15: write electrodes 

71 




An exploded perspective view for illustrating main 
parts of a conventional gas discharge panel. 



FIG. 4 



